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BEDROCK AQUIFERS OF NORTHEASTERN ILLINOIS 

George M. Hughes, Paul Kraatz, and Ronald A. Landon 

ABSTRACT 

Ground water Is obtained from four aquifer systems 
in northeastern Illinois—glacial drift, shallo-w bedrock, and 
two divisions of the deep bedrock. The main water-yield­
ing unit of the shallow bedrock aquifer system is the Silur­
ian dolomite; the main water-yielding units of the deep bed­
rock aquifer systems are the Glenwood-St. Peter (Ordovi-
cian), Ironton-Galesville (Cambrian), and Mt. Simon (Cam­
brian) Sandstones. 

This report presents data on the thickness and d is ­
tribution of the main water-yielding units in the shallow and 
deep bedrock aquifer systems. The maps and data are in­
tended for use by well drillers and engineers concerned with 
ground-water development from the various aquifers and by 
local and regional organizations concerned with planning the 
use of the area' s ground-water resources. 

INTRODUCTION 

This is the first of two reports on the aquifers of the Chicago metropolitan 
area, consisting of Cook, DuPage, Kane, Lake, McHenry, and Will Counties in 
northeastern Illinois (fig. 1). 

Four major aquifer systems, separated on the basis of hydrogeologic prop­
erties and source of recharge, are present in the area (fig. 2). They are the gla­
cial drift aquifer system, the shallow bedrock aquifer system, and two deep bed­
rock aquifer systems—the Cambrian-Ordovician and the Mt. Simon. The latter 
were previously defined as the Cambrian-Ordovician and Mt. Simon Aquifers (Su-
t e r e t a l . , 1959, p . 19 and 40). 

The glacial drift aquifer system is restricted to the unconsolidated materi­
als overlying the bedrock. This system is the subject of a report now in preparation. 
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The shallow bedrock aquifer sys - v,̂  
tern consists of those bedrock units that ^ 
commonly directly underlie the glacial 
drift and are recharged locally from pre­
cipitation. The major units in this sys ­
tem are the Silurian age dolomite, which 
yields most of the water, and the Maquo- ;' " '• 
keta Group, which underlies the Silurian v 
dolomite and separates the shallow bed­
rock aquifer system from underlying deep 
bedrock aquifer systems. - - - • 

The deep bedrock aquifer sys ­
tems—Cambrian-Ordovician and Mt. Si­
mon— receive recharge where they crop Figure 1 
out at the surface or where they immedi­
ately underlie the glacial drift to the west and north. 

Study area of northeastern 
Illinois. 

In addition, they gain some 
water from downward leakage through the Maquoketa Group (Walton and Csallany, 
1962, p . 12). The upper unit of the deep bedrock aquifer systems is the Galena-
Platteville Dolomite; the base of the lower unit is the top of Precambrian crystal­
line rock. Rocks of lower permeability in the upper and middle parts of the Eau 
Claire Formation separate the two deep bedrock aquifer systems. Three major sand­
stone aquifers are present in the two deep bedrock aquifer systems—the Glenwood-
St. Peter, the Ironton-Galesville, and the Mt. Simon. 

In northeastern Illinois, ground water is obtained from three major sources 
(Sasman, 1965, p . 1): glacial drift aquifers, shallow dolomite aquifers (corres­
ponding to the shallow bedrock aquifer system), and deep sandstone aquifers (cor­
responding to the deep bedrock aquifer systems). Based on the total pumpage in 
1962, the contribution of each source is 11 percent from glacial drift wells , 37 per­
cent from shallow dolomite wells, and 52 percent from deep sandstone wel l s . Lea'<-
age from the shallow dolomite aquifers constitutes approximately one-fourth of the 
pumpage from deep sandstone wells (Sasman, 1965, p . 1). 

Wells finished in shallow dolomite aquifers furnished water for 79 munici­
palities in 1962, with Chicago Heights, Downers Grove, Glen Ellyn, Hinsdale, 
Homewood, LaGrange, Park Forest, and Wheaton (fig. 3) each pumping more than 
one million gallons per day (mgd) (Sasman, 1965, p . 15). Deep sandstone wells 
supplied—at least in part—60 municipalities in 1962, 16 o: which pumped more 
than 1 mgd, with the largest production in the cities of Aurora, Des Plaines, El­
gin, and ]oliet (Sasman, 1965, p . 25). 

Surface-water supplies in northeastern Illinois are limited entirely to those 
pumped from Lake Michigan. In 1963, Lake Michigan served 90 and 54 percent of 
the population of Cook and Lake Counties, respectively, which constitutes 76 per­
cent of the population of northeastern Illinois (Sheaffer and Zeizel, 1966, table 13). 
DuPage, Kane, McHenry, and Will Counties, however, do not use Lake Michigan 
water and are wholly dependent on ground-water supplies. 

Ground-water pumpage has increased from an average rate of 9.2 mgd to 
202.2 mgd from 1880 through 1962. This is an average annual rate of increase of 
2,3 mgd. Between 1950 and 1962, the average annual rate of increase was 5.8 med 
(Sasman, 1965, p . 1). 

The basic geologic data for this report have been gathered over a period of 
years by the Illinois State Geological Survey. Additional data were gathered during 
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yielding units of the bedrock. 
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B 9 t R 10 E 

Figure 3 - Political townships and principal cities of northeastern Illlncis using 
ground water from bedrock aquifers. (Modified from base map prepared 
by Northeastern Illinois Planning Commission) 
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the preparation of the State Geological and State Water Surveys' Cooperative 
Ground-Water Reports 1 and 2 (Suter et a l . , 1959; Zeizel et a l . , 1962). Further 
geologic investigations were conducted in the course of a water resources plan­
ning study of the northeastern Illinois metropolitan area, financed in part through 
an urban planning grant from the Federal Housing and Home Finance Agency and 
coordinated by the Northeastern Illinois Planning Commission. Later revision was 
undertaken as a result of well location and elevation changes provided by R. T. 
Sasman of the Illinois State Water Survey. 

This report and the accompanying maps are designed for well drillers, en­
gineers, planning groups, and all others concerned with developing ground-water 
supplies in the northeastern Illinois area. Maps and data pertaining to geologic 
units, gathered in the course of the water resources study but not treated In detail 
in this report, are on open file at the Illinois State Geological Survey offices in 
Urbana and Naperville. 

GEOLOGY 

In the eastern three-fourths of the study area the Silurian dolomite forms 
the bedrock surface beneath the glacial drift. In the western quarter of the area, 
the bedrock surface is predominantly shales and dolomites of the Maquoketa Group, 
with minor areas of Galena-Platteville Dolomite in the extreme west and minor a-
reas of Pennsylvanian rocks in the southwest. 

Erosion of the bedrock surface before glaciation produced deep valleys, 
many of which now are filled with glacial drift. Because of this erosion, the thick­
ness of the upper unit of the bedrock may change abruptly over short d is tances . 
The existence of solution features in the upper part of the Silurian dolomite has 
been noted by Ekblaw (1924, p . 208), Fisher (1925, p . 52-61), Athy (1928, p . 61 -
62), Bretz (1940, p . 338), and Otto (1963, p . 3-4). Samples of drill cuttings from 
several wells studied in this Investigation indicated 20 feet or more of green clay 
in the upper part of the Silurian dolomite. This has been interpreted as solution 
cavity deposi ts . Solution effects, which have increased the permeability of the 
rock, also have been noted in the Galena-Platteville Dolomite where it directly 
underlies the drift (Suter et a l . , 1959, p . 40). 

Beneath the Maquoketa Group are the sandstones and dolomites of the deep 
bedrock aquifer systems. To the west and northwest of the Chicago metropolitan 
area, however, these deeper units are present immediately beneath the glacial drift. 

The structural geology of northeastern Illinois is relatively simple. Gen­
erally, the rocks dip eastward at 10 to 15 feet per mile, with minor eas t -west- t rend­
ing flexures. However, two major structural features are present in the area—the 
Des Plaines Disturbance in northern Cook County and the Sandwich Fault Zone in 
southwestern Will County. The Des Plaines Disturbance is an area of complex 
faulting and has been described in detail by Emrich and Bergstrom (1962). Disturbed 
rocks also are present in the Sandwich Fault Zone, which is described in more de ­
tail in Suter et a l . (1959, p . 36). Ground-water circulation may be restricted in 
these areas and local effects may be difficult to predict. 

The following descriptions of the various rock units present in the shallow 
and deep bedrock aquifer systems (fig. 2) are taken from more detailed descriptions 
presented by Suter et a l . (1959), Willman (1962), Templeton and Willman (1963), 
and Buschbach (1964). For the purpose of this study, some of the stratigraphic 
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units currently recognized in the region (Buschboch, 1954) are combined (e .g . 
Glenwood-St. Peter Sandstone). 

Rocks of Pennsylvanian age occur beneath the glacial drift and overlie roc^.s 
of Silurian age or rocks of the Maquoketa Group in the southwestern part of the 
area. These Pennsylvanian rocks reach approximately 175 feet in thickness and 
consist largely of plastic or soft to brittle shale, fine-grained sandstone, ar­
gillaceous limestone, and some coal . 

The Silurian dolomite lies uncomformably on rocks of the Maquoketa Group 
and underlies the glacial drift over the eastern three-fourths of the area. Fractur­
ing is common in these rocks, particularly in the upper part where some solution 
activity also has been noted. The Silurian dolomite is subdivided into the Niagarfin 
Series and the underlying Alexandrian Series. The Niagaran Series consists of 
light buff, very fine crystalline to granular, relatively pure to argillaceous and 
silty, compact to porous dolomite, with some dolomitic s l l ts tone. Marked varia­
tions in lithology within short horizontal or vertical distances are very common in 
the area of reef development in southeastern Cook and eastern Will Counties. Thin, 
gray, pink, red, or green shale and shaly dolomite beds are often present near the 
base of the Niagaran Series. The argillaceous zone in which these beds occur se l ­
dom exceeds 20 feet in thickness and the shales in this zone are commonly less 
than two feet thick. 

The rocks of the Alexandrian Series consist of 40 to 50 feet of light gray 
to yellowish tan, very finely crystalline, slightly silty, slightly porous to compac': 
dolomite (Kankakee Dolomite) overlying gray to brown, very fine, granular, silty 
to very silty, cherty, compact dolomite and sometimes dolomitic slltstone (Edge-
wood Dolomite). The Edgewood Dolomite is absent in some areas , whereas in oth­
ers it is as much as 100 feet thick. 

The Maquoketa Group underlies the glacial drift over the western quarter 
of the area, and is up to 250 feet thick. V/here the overlying Edgewood Dolomite 
is thick, however, the Maquoketa is thinner and averages 150 to 200 feet thick. 
The Maquoketa Group consists of plastic or soft shale interbedded with dolomite, 
brittle dolomitic shale, and sl l ts tone. The materials comprising the upper part are 
quite variable, but the beds near the base are more consistent, with relatively im­
permeable shales, generally more than 30 feet thick. 

In parts of western Kane and McHenry Counties, the Galena-Platteville 
Dolomite underlies the glacial drift. This unit averages approximately 350 feet 
in thickness and consists mostly of fine- to medium-grained, buff to brown dolomite. 

Throughout the study area, the Glenwood-St. Peter Sandstone underlies the 
Galena-Platteville Dolomite. It consists of fine- and coarse-grained dolomitic 
sandstone, fine-grained dolomite, and some light green shale in the upper part 
(Glenwood) and a white, pink, or buff, medium- and fine-grained, well sorted and 
well rounded, friable sandstone in the lower part (St. Peter), A major unconformity 
is present at the base. The great variation in the thickness of the Glenwood-St. 
Peter is caused by deposition in steep-walled channels and solution cavi t ies . 
Shale, chert, and dolomite fragments are common at the base of the sandstone. 

The Prairie du Chien Group, Eminence-Potosi Dolomite, and Franconia For­
mation consist primarily of argillaceous and glauconitic sandstone and dolomite, 
dolomite with drusy quartz, and cherty dolomite. They are present throughout the 
study area and contain some joints and crevices in the upper part. The Potosi Do­
lomite was formerly called the Trempealeau Dolomite. The sandy dolomite and sand­
stone now called Eminence have been previously assigned to the Prairie du Chien 
and to the Trempealeau. 
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The Ironton-Galesville is approximately 100 to 275 feet thick and consists 
of clean, medium- to coarse-grained, partly dolomitic, moderately to poorly sort­
ed sandstone in the upper part (fronton) and white to light buff, clean to slightly 
silty, fine-grained, moderately well sorted, and largely nondolomitic sandstone 
in the lower part (Galesville). 

The Eau Claire Formation is composed of a variety of rock types including 
sandstone, sl l tstone, dolomite, and shale in its upper and middle parts . The low­
er part is composed of sands similar to those in the underlying Mt. Simon Sand­
stone and is Included with the Mt. Simon in the Potsdam Megagroup. The Potsdam 
Megagroup, therefore, corresponds to v,fhat has been called the Mt. Simon aquifer 
in recent ground-water reports. The Eau Claire is present throughout the area. 

The Mt. Simon Sandstone, present throughout the study area, is approxi­
mately 2000 feet thick and consists of fine- to coarse-grained friable sandstone 
•;hat commonly is poorly sorted and contains occasional small pebbles. 

HYDROGEOLOGY 

Shallow Bedrock Aquifer System 

The shallow bedrock aquifer system (pi. IA, in pocket) is formed by those 
l:>edrock units that are recharged locally from precipitation. In northeastern Illi-
rois this system consists predominantly of Silurian dolomite (pi. IB) end shales 
and dolomites of the Maquoketa Group (pi. IC). In some areas, Pennsylvanian 
rDcks and the upper part of the Galena-Platteville Dolomite are also a part of this 
system. 

The upper boundary of the shallow bedrock aquifer system is the top of bed­
rock. The lower boundary is the top of the Galena-Platteville Dolomite, except 
v\here the Galena-Platteville Dolomite is the uppermost bedrock and subject to lo­
cal recharge. In these areas, the upper part of the Galena-Platteville Dolomite 
(ihe Galena) is more permeable (Walton and Csallany, 1962, p . 12), and the low­
er boundary' of the shallow bedrock aquifer system lies within this dolomite. 

Data suggest that "there is a good hydraulic connection between Silurian 
rocksand overlying glacial drift and that the productivity of Silurian rocks is pri­
marily controlled by solution openings in the upper part of the aquifer" (Csallany 
and Walton, 1963, p . 18). There is also appreciable downward leakage through 
the Maquoketa Group to the deep bedrock aquifer system (Walton and Csallany, 
1962, p . 12; Walton, 1965, p . 3 and 5). 

Dolomites of the shallow bedrock aquifer system yield water primarily from 
fractures and solution openings rather than from between individual grains as in 
scind and gravel in the glacial drift aquifer system or sandstones in the deep bed­
rock aquifer systems. Brittle siltstones and dolomitic shales in the shallow bed­
rock aquifer system, which are also susceptible to fracturing, have been included 
With the dolomite on the accompanying maps. Shale or plastic shale in the shal­
low bedrock aquifer system, as used in this report, refers to soft, weak, or caving 
rock, consisting predominantly of clay and silt, which is susceptible to permanent 
deformation when wet. This material would tend to seal fractures in itself and in 
more brittle beds lying immediately below it, and thus would present a barrier to 
ground-water movement. 

Yields of wells in the shallow bedrock aquifers show wide variation. Data 
on specific capacity (the yield of a well in gallons per minute divided by the draw-
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down in the wel l measured in feet) for shal low dolomite w e l l s in no r theas t e rn I l l i ­
nois have been co l l ec t ed and s t a t i s t i c a l l y ana lyzed (Csa l l any and Wal ton , 1963) 
and are summarized in t ab le 1. Fifty percent of the w e l l s ana lyzed in e a c h c a t e ­
gory had spec i f ic c a p a c i t i e s equal to or greater than the figure g i v e n . These da ta 
were compiled from geo log ic maps publ i shed in ea r l i e r r epor t s and are usefu l wi th 
the maps presen ted in th i s report in out l ining a r e a s in which product iv i ty i s l ike ly 
to be h i g h e s t . However, t h e s e data and the accompanying maps should not be used 
to predict p r ec i se y i e lds at any spec i f ic l o c a t i o n . 

As can be s een from tab le 1, production i s h i g h e s t from the Silurian d o l o ­
mite and the G a l e n a - P l a t t e v i l l e Dolomite and l owes t from the Maquoketa Group . 
Factors favoring higher production a r e , in the c a s e of the Si lur ian dolomite and 
Ga lena -P la t t ev i l l e Dolomite , the a b s e n c e of over lying bedrock and. In the c a s e 
of the Silurian dolomi te , the p re sence of bedrock up land . These da ta a l s o show 
that in McHenry County the upper third of the Silurian dolomite i s l ike ly t o be more 
productive than the lower t w o - t h i r d s . 

Although not noted on t ab le 1, C s a l l a n y and Walton (1963, p . 16) c o n c l u d ­
ed that production from the Silurian dolomite is "g rea te r in a r e a s where sand and 
gravel d i rec t ly over l ie and are in hydraul ic connec t ion with the dolomite than it 
is in a reas where r e l a t ive ly impermeable t i l l d i r ec t ly ove r l i e s the d o l o m i t e . " Maps 
showing sand and grave l wi l l be p resen ted in a forthcoming c i rcu la r on g l a c i a l drift 
aqu i fe rs . More spec i f ic information regarding product iv i ty of the var ious uni t s and 
methods used to c a l c u l a t e t h i s product ivi ty can be obta ined from repor t s by C s a l ­
lany and Walton (1963) and Walton and Nei l l (1963). 

Ze ize l e t a l , (1962, p . 66) p resen t a map showing recharge r a t e s in DuPage 
County. The a r e a s having low recharge r a t e s are t hose in which l e s s than 25 feet 
of dolomite ove r l i e s the sha ly beds in the b a s e of the Niagaran Ser ies and where 

TABLE 1 - SPECIFIC CAPACITIES OF THE SILURIAN DOLOMITE, GALENA-PLATTEVILLE 
DOUMITE, AND MAQUOKETA GROUP UNDER VARIOUS GEOLOGIC CONDITIONS^ 

Unit 

Silurian dolomite 

Galena-Platteville 
Dolomite 

Maquoketa Group 

Conditions 

Directly underlies glacial drift 
Underlies bedrock 
Silurian in bedrock upland 
Silurian in bedrock valley 
Upper 33% of aquifer -, ^ ^ ^ ^ ^ ^ ^ ^^^^^^ 

Lower 67% of aquifer J 

Directly underlies glacial drift 
Directly underlies bedrock 

(not uppermost bedrock) 

Overlain by bedrock - DuPage County 

Specific 
capacity^ 

0.1 
0.012 
0.23 
0.067 
0.20 

0.039 

0.071 
0.018 

0.015 

^ Compiled from data presented by Csallany and Walton (1963). 
^ Values represen t spec i f i c c a p a c i t i e s per foot of p e n e t r a t i o n measured in 

50 percent of the wel ls and adjusted to a well rad ius of 0.5 foot and 
a pumping period of 12 hours . 
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less than 25 feet of Alexandrian Series underlies these beds (Walton, 1965, p . 8). 
Plate IB shows those areas where soft or plastic shales are present at the base of 
the Niagaran Series. However, the regional hydrologic significance of these shales 
is not known. 

Conditions In the shallow bedrock aquifer system are summarized in figure 
4, which consolidates the most significant features of plate IA, B, and C, based 
on the data in table I . It can be seen that the most favorable areas for develop­
ment of the shallow bedrock aquifer system are mainly to the east where thick sec ­
tions of Silurian dolomite are present. The 50-foot thickness line from the Silurian 
dolomite thickness map was arbitrarily chosen as the boundary for the favorable 
area. The least favorable areas are in the west where shales of the Maquoketa 
Group are present immediately beneath the glacial drift. In these areas, the deep­
er aquifers should be considered if high capacity wells are desired. 

The shallow bedrock aquifer system is presently receiving more emphasis 
as a source of ground water due to concern over the possibility that pumpage is 
exceeding the sustained yield of the deep bedrock aquifer systems. The shallow 
bedrock aquifer system has the advantage of local and rapid recharge, particularly 
in areas where the overlying drift is thin or absent, and where there are permeable 
materials within the drift sequence that are in direct hydrologic connection with 
the bedrock, or will permit leakage into the bedrock. 

Ease of drilling and lower drilling and operating costs are also advantages 
of the shallow bedrock aquifer system. Minor limitations include erratic yields, 
because of the irregular permeability of the system, and susceptibility to contami­
nation from waste disposal operations at some places, because shallow aquifers 
are at or near ground surface. Variability in quality of water also may limit the 
use of this system. 

Deep Bedrock Aquifer Systems 

The deep bedrock aquifer systems include the Cambrian-Ordovician aquifer 
system and the Mt. Simon aquifer system. The major aquifers in the deep systems 
are the Glenwood-St. Peter, Ironton-Galesville, and Mt. Simon Sandstones. How­
ever, other beds in the systems also contribute water at some locations. Recharge 
to the deep units is mostly from west and north of the six-county metropolitan a-
rea, where the rocks crop out at the surface or lie immediately below the glacial 
drift (Suter et a l . , 1959, p . 59). Other recharge is contributed by leakage down­
ward through the shallow bedrock aquifer system. 

The top of the Cambrian-Ordovician aquifer system is at the top of or with­
in the Galena-Platteville Dolomite. The Cambrian-Ordovician and the Mt. Simon 
aquifer systems are separated by relatively Impermeable shales and dolomites of 
the upper and middle parts of the Eau Claire Formation. The permeable sands of 
the lower part of the Eau Claire are included with the Mt. Simon Sandstone as the 
Mt. Simon aquifer system (Potsdam Megagroup). Water In the Mt. Simon aquifer 
system occurs under leaky artesian conditions because of confining beds of the 
Eau Claire Formation (Walton and Csallany, 1962, p . 8). 

The deep bedrock aquifer systems have been utilized for many years because 
of an assurance of relatively large supplies of water of predictable quality. Wells 
with yields exceeding 700 gallons per minute (gpm) are not uncommon (Walton and 
Csallany, 1962, p . 7). However, drilling, pumping, and maintenance costs are 
appreciably higher for wells drilled to the deep bedrock aquifer systems than for 
those drilled to the shallow bedrock systems. 


